Abstract. The main focus of this paper is on automatic e-Service composition. We start by developing a framework in which the exported behavior of an e-Service is described in terms of its possible executions (execution trees). Then we specialize the framework to the case in which such exported behavior (i.e., the execution tree of the e-Service) is represented by a finite state machine. In this specific setting, we analyze the complexity of synthesizing a composition, and develop sound and complete algorithms to check the existence of a composition and to return one such a composition if one exists. To the best of our knowledge, our work is the first attempt to provide an algorithm for the automatic synthesis of e-Service composition, that is both proved to be correct, and has an associated computational complexity characterization.
Introduction
Service Oriented Computing (SOC [16] ) aims at building agile networks of collaborating business applications, distributed within and across organizational boundaries.
1 e-Services, which are the basic building blocks of SOC, represent a new model in the utilization of the network, in which self-contained, modular applications can be described, published, located and dynamically invoked, in a programming language independent way.
The commonly accepted and minimal framework for e-Services, referred to as Service Oriented Architecture (SOA [17]), consists of the following basic roles: (i) the service provider, which is the subject (e.g., an organization) providing services; (ii) the service directory, which is the subject providing a repository/registry of service descriptions, where providers publish their services and requestors find services; and, (iii) the service requestor, also referred to as 
